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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-33, drawn to a method for the investigation of a fuel cell system, 
classified in class 429, subclass 13. 

II. Claims 34-45, drawn to an apparatus for the investigation of a fuel cell system, 
classified in class 429, subclass 13. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as claimed can be 
practiced by another and materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the process of investigation can be carried out with the use of 
several different apparatus, not just the one being claimed by the inventor. 

Because these inventions are independent or distinct for the reasons given above and 
the inventions require a different field of search (see MPEP § 808.02), restriction for 
examination purposes as indicated is proper. 
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During a teleplione conversation with Gary Brool^s on February 13, 2006, a provisional 
election was made with traverse to prosecute the invention of Group I, claims 1-33. 
Affirmation of this election must be made by applicant in replying to this Office Action. Claims 
34-45 are withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as being 
drawn to a non-elected invention. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-33 are rejected under 35 U.S.C. 112, second paragraph, as being incomplete 
for omitting essential steps, such omission amounting to a gap between the steps. See 
MPEP § 2172.01. The omitted steps are: developing an association between a 
predetermined electrical power output and the actual power output to detemriine if there is 
leakage in the fuel cell, heating the fuel cell to an operating temperature and maximum 
temperature to measure the temperature of a fuel cell in normal operation and the actual heat 
output to determine if there is leakage occurring in the fuel cell, and/or closing off valves to 
measure the pressure within the fuel cell and its possible changes due to leakage. 

Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards 
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as the invention. It is unclear what "having at least substantially 95% N2 and 5% H2" means. 
Does applicant allow for any other gases besides N2 and H2 in the mixture? 

Claims 26-29 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear what is meant by "a different manner of operation is 
consciously selected" and "said mixture if effected" and "intended quantity of fuel". 

Claims 30-32 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear what is meant by "renewed test". 

Applicant's cooperation is respectfully requested in ensuring that the method claims 
distinctly point out applicant's invention, i.e. distinctly reciting actual method steps. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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Claims 1-2. 4-5, and 10-15 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Bette (US 6,156.447). 

Bette discloses in Figure 1, a method for identifying a gas leak between the anode and 
cathode gas areas and in the membrane electrode unit (column 4 lines 18-21) of a fuel cell 
system, said fuel cell system having an anode side to which a fuel is supplied in operation (4) 
and a cathode side to which an oxidizing agent if supplied in operation (6) and comprising at 
least one fuel cell (2), each fuel cell having an anode (4), a cathode (6) and a membrane (8) 
separating the cathode from the anode, said method being adapted to carry out one of the 
following tests: a) to test whether said fuel cell system is gas-tight at said anode side and/or 
at said cathode side; b) to test whether a leakage is present between said anode side and 
said cathode side, each test being carried out with a mixture of at least one Inert gas (column 
4 lines 18-26) with at least fuel permissible for the operation of said fuel cell system, and said 
mixture being supplied to said anode side of the fuel cell system (column 4 lines 42-48), 
wherein nitrogen is selected for said inert gas and hydrogen for said fuel. He discloses the 
method being carried out in an environment with a normal air atmosphere and normal 
ventilation (column 1 lines 44-49) and a plurality of fuel cells being combined together to form 
said fuel cell system in the form of a fuel cell stack and at least one of the tests is carried out 
at the fuel cell stack (column 5 lines 11-13). Bette discloses a fuel cell system comprising at 
least first and second inlets (10 and 18) and at least first and second outlets (14 and 22) 
wherein, during carrying out the test, said mixture is filled at a predetermined test pressure 
into the fuel cell system through one of said inlets and outlets, with simultaneous, previous or 
subsequent closing of further ones of said inlets and outlets out of which an exit of said 
mixture could take place and wherein a measurement is made whether said test pressure 
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reduces impermissibly as a function of time (column 4 lines 42-52). He discloses in column 3 
lines 59-67 and column 4 lines 4-8, said fuel cell system comprising at least first and second 
inlets and at least first and second outlets as well as a plurality of valves (12, 16, 20, 24 and 
44), at least one of which is associated with each inlet and outlet and able to be regulated to 
be switched on or off, there being lines communicating with said valves (10, 14, 18, 22 and 
42), wherein a quantity of said mixture is fed into said fuel cell system, said quantity is 
measured, and said valves are switched on or off in accordance with at least a predetemiined 
pattern and a predetermined sequence, a measurement is made of a quantity of said mixture 
merging from at least some of said lines, a sum is fonned of said emerging quantities and is 
compared with said fed-in quantity to determine any leakages, which appear as a difference 
value. Bette also discloses in column 5 lines 3-8, a development in time of said difference 
value is compared with said predetermined pattern in order to associate any eventually 
present leakage with a leakage source or a plurality of leakage sources. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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Claims 6-9 and 18-21 and 30-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bette (US 6,156,447). 

Bette discloses the method of identifying a gas leak between the anode and cathode 
gas areas of a fuel cell system, but does not disclose expressly the method in which at least 
one of the tests is carried out as a long term test, including a plurality of switching on or 
switching off processes of said valves, and also including a plurality of heating up and cooling 
down cycles of said fuel cell system. He does not disclose the test being carried out during 
or after the manufacture of a vehicle incorporating the fuel cell system, the test being carried 
out in a workshop after repair of a vehicle, being carried out on a test bed during 
development of the fuel cell system and the system being present as a module and the tests 
being carried out during or after the manufacture of said module prior to installation into the 
vehicle. Bette also does not disclose the method wherein after a successfully concluded test 
a renewed test is carried out. 

With respect to Claims 18-21, it would have been obvious to a person of ordinary skill 
in the art to perform these method steps as long term tests so as to be able to monitor, 
measure and evaluate the severity of the leakage, identify small leaks which may not show 
up during one test run and/or to narrow down the specific cell in which leakage is occurring. 

With respect to Claims 6-9, it would have been obvious to a person of ordinary skill in 
the art to perform these method steps in any order since it can be held that the selection in 
which the process steps are carried out has little patentable weight when not distinctly 
claimed (MPEP2144). 

With respect to Claims 30-32, as is best understood by "renewed test', it would have 
been obvious to one of ordinary skill in the art to perform the tests again with a different 
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amount of gas mixture being fed into tlie fuel cell system to determine a different power yield 
of the system. 

Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bette 
(US 6,156,447) in view of Tomimatsu et al. (US 5.595,832). 

Bette discloses the method of identifying a gas leak between the anode and cathode 
gas areas of a fuel cell system, but does not disclose expressly wherein said fuel cell system 
is heated to one of an operating temperature and an excess temperature prior to and during 
the carrying out of any one of said tests. 

Tomimatsu et al. discloses, the fuel cell being heated to an operating temperature 
(column 8 lines 55-56) and under a high temperature (column 1 1 line 16) prior to testing for a 
gas-crossleak amount at the exhaust output of the cathode (column 22 lines 20-30). 

Bette and Tomimatsu et al. are analogous art because they are from the same field of 
endeavor, fuel cells. At the time of the invention it would have been obvious to one of 
ordinary skill in the art to heat the fuel cell of Bette to an operating temperature and a higher 
temperature prior to and during the carrying out of any of the tests as in the Tomimatsu et al. 
reference for the purpose of making sure that the fuel cell operates at a maximum 
temperature and is fully functional before a test is perfomned for leakage. 

Claims 22-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bette 
(US 6,156,447) in view of Bailey et al. (US 5,763,113). 

Bette discloses the method of identifying a gas leak between the anode and cathode 
gas areas of a fuel cell system, but does not disclose expressly wherein an association is 
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developed between an electrical power generated by said fuel cell system when supplying a 
predetermined quantity when supplying a predetemiined quantity of said mixture to said fuel 
cell system and an actual power yield of another fuel cell system of the same kind when 
supplying an actual quantity of fuel in operation at at least one preset operating point, with a 
check being made whether said electrical power generated during said supply of said 
predetermined quantity of said mixture corresponds to an expected power yield for said 
predetermined quantity of said mixture, from which a conclusion is drawn whether, in 
operation, with supply of said actual quantity of fuel, said actual power yield can be expected 
at said at least one preset operating point. 

As Claims 22-25 are best understood by the examiner, Bailey et al. discloses in 
column 9 lines 5-15, the voltage across at least one co the fuel cells in the stack is measure. 
Absent a reactant transfer leak, the fuel cells in the stack will generate a constant voltage 
dependant upon the concentration of reactants in the fuel cell and the load, in any connected 
to the fuel cell. A reactant transfer leak will introduce oxidant and result in a mixed potential 
at the anode, which may result in a measurable drop in cell voltage that can be detected by 
the voltmeter. The cell voltage of a given cell is compared to the cell voltages of other cells in 
the stack or a reference cell voltage. If the measured cell voltage is significantly less than the 
comparison cell voltage, then a reactant transfer leak is indicated. 

Bette and Bailey et al. are analogous art because they are from the same field of 
endeavor, fuel cells. At the time of the invention it would have been obvious to one of 
ordinary skill in the art to compare the voltage output of the fuel cell system of Bette with a 
separate fully functioning fuel cell system as in the Bailey et al. reference for the purpose of 
comparison and detection of leakage within the fuel cell system. 



Application/Control Number: 10/616,457 



Art Unit: 1746 



Page 10 



Claim 33 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bette (US 
6.156.447) in view of Meltser et al. (US 5,763.1 13). 

Bette discloses the method of identifying a gas leak between the anode and cathode 
gas areas of a fuel cell system, but does not disclose expressly wherein at least one of a fuel 
sensor and an inert gas sensor is used in order to determine any leakages of said mixture. 

Meltser et al. discloses in column 4 lines 49-52. as part of the hydrogen leakage alert 
system, a hydrogen sensor communicates with the cathode exhaust gas manifold for 
measuring hydrogen concentration therein. 

Bette and Meltser et al. are analogous art because they are from the same field of 
endeavor, fuel cells. At the time of the invention it would have been obvious to one of 
ordinary skill in the art to use a hydrogen sensor as in the Meltser et al. reference as part of 
the fuel cell system of Bette to monitor the amount of hydrogen seepage through the 
membrane into the cathode flow channel so as to catch the problem of leakage before it 
causes inefficiency in the fuel cell operation (Meltser et al. column 4 lines 33-38). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karie O'Neill whose telephone number is (571) 272-8614. 
The examiner can normally be reached on Monday through Friday from Sam to 5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on (571) 272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Infomnation Retrieval (PAIR) system. Status infomiation for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information for 
unpublished applications is available through Private PAIR only. For more infomiation about 
the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to 
the Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 
(toll-free). 



KAO 



MICHAEL BARR 
SUPERVISORY PATENT EXAMINER 




